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   Two end-member models have been used to describe plate coupling and the recurrence of 
great earthquakes at convergent plate margins. In the asperity model, the plate interface is 
thought to be divided into areas where frictional coupling between the plates is strong and stick-
slip behavior dominates (asperities), and intervening regions where frictional coupling is weaker 
and stable sliding dominates. In the second end-member model frictional coupling on the plate 
interface is essentially uniform, and both the recurrence of great earthquakes and their slip 
distributions will vary considerably with time. In the asperity model, the asperities are persist-
ent features (successive great earthquakes may rupture one or more adjacent asperities), and the 
slip maxima of successive ruptures in a given section of the margin will be in the same places, 
that is on the asperities. In uniform coupling model, the slip minimum of one great earthquake 
may be the maximum of the next. 
   GPS data from southernAlaska show that for about 1,200 km along the Alaska margin the 
 present-day regions of plate coupling determined from deformation of the overriding plate 
correspond to the asperities of the last great earthquakes. This holds for the entire 1964 (Mw 9.3) 
and 1938 (Mw  8.3) rupture zones, and we find very weak plate coupling in the Shumagin segment 
where there have been no great earthquakes for at least 80-200 years. Not only do the slip 
maxima of the last earthquakes correspond to areas that are strongly coupled today, but the slip 
minima of the 1964 earthquake (between the Kodiak and Prince William Sound asperities) is 
today a region of very weak coupling. The geodetic evidence from southern Alaska strongly 
suggests that asperities are long-lasting features and that the asperity model is a better represen-
tation explanation for the pattern of great earthquakes at subduction zones.
